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I. INTRODUCTION
The uniform extended surface is investigated in this paper. In the study of heat transfer, a Fin is a surface that extends from an object to increase the rate of heat transfer to or from the environment by increasing convection. The amount of Heat conduction, convection, or radiation of an object determines the amount of heat it transfers.
Increasing the temperature difference between the object and the Natural environment, increasing the convection heat transfer coefficient, or increasing the surface area of the object increases the heat transfer. Sometimes it is not economical or it is not feasible to change the first two options. Adding a fin to an object, however, increases the surface area and can sometimes be an economical solution to heat transfer problems. Fins are probably the most common method of enhancing heat dissipation from a hot surface. The principle of operation is to provide a larger area over which convective heat transfer may occur than the original surface area. Pin fins are rather common for example, as cooling devices for micro chips.
Of course, optimization is a key concern, for reasons of weight, dimensions and cost. The fin shape and dimension that provides the most heat removal for a given addition in mass and bulk must be found. Generally, optimization involves some type of compromise. The pin fin of circular cross-section is the simplest type of fin for theoretical analysis.
In this analysis a numerical and analytical study using MICROSOFT VISUAL C++ will be conducted to study temperature distribution analysis through circular shaped fin.
In a recent times, majority of research has been done in the field of heat transfer .N.Nagarani[1] has analyzed (2010) the heat transfer rate and efficiency for circular and elliptical annular fins for different environmental conditions. She found that the elliptical fin efficiency is more than circular fin efficiency and an elliptical fin could be a good choice if there is a space restriction in one particular direction. Amol B. Dhumne[2] Has experimented (2013) on heat transfer enhancement and the corresponding pressure drop over a flat surfaces equipped with cylindrical cross sectional perforated pin fins in a rectangular channel. The experimental implementation shows that the use of cylindrical perforated pin fins leads to heat transfer enhancement than the solid cylindrical fins. Pooja P. Shirjose [15] has conducted numerical simulations for fins with various shapes of perforations. The size of the perforation for this work was considered as 6 mm. These fins were studied for different flow conditions characterized by Reynolds Number (Re = 21,000 to Re = 87,000). The numerical results were validated against the existing experimental data. Based on the results comparison, in terms of Nusselt Number, the elliptical perforations on the fins provide better heat transfer rate. Ibrahim GIRGIN, Cuneyt EZGI [14] has performed the numerical solutions for circular fin of rectangular profile using finite difference method, and the results are compared to the analytical solutions.
Y. Pratapa Reddy, B.Jithendra Kumar, D. Srinivasulu,, Dr.Ch. Srinivasa Rao [13] has experimented to find out the temperature distribution [12] has performed on an analytical study of a two dimensional (radial and transverse) heat flow through annular fin variable thickness analytically depending on the group of resistances by derivating the major equations of conduction and convection .Yuh-Wei Chiu, Yi-Xiong Lin, Jiin-Yuh Jang [11] has performed the numerical and analytical analysis to study the thermal-hydraulic characteristics in elliptical finned-tube heat exchanger under the dry and air/water spray cooled system. . The numerical results indicated that the pressure drop of circular finned-tube heat exchanger is 3 times that of the elliptic finned-tube heat exchanger, while the heat transfer coefficient of the circular finned-tube is 1.51 times that of the elliptic finned-tube.
J.Y Jang and J.T Lai [9] has analysed numerically and experimentally of fluid flow and heat transfer over a four row circularfinned tube heat exchanger. Two types of finned tube configurations have been investigated under dry and wet conditions for different values of inlet frontal velocity ranging from 2 to 6m/s.The experimental results indicated that the sensible colburn factor for the wet coils is 20% higher than that for the dry coils; the friction factor f for the wet coils is 15% higher than that for the dry coil.
II. MATHEMATICAL MODEL
The temperature distribution of circular fin is calculated using the fact that the base of the fin is attached to the wall which is at temperature of 100 0 C. A. Physical Model and Formulation.
1) Heat Flow Through a Straight Fin of
Uniform Circular Cross Section: Temperature is a function of "x" direction i.e., T = f(x) x = z (axial direction)
B. Assumptions in Analysis of Fins (i)
In the analysis of fins, we consider steady operation with no heat generation in the fin.
(ii)
Thermal conductivity k of the material to remain constant.
We also assume the convection heat transfer coefficient h to be constant and uniform over the entire surface of the fin for convenience in the analysis.
We recognize that the convection heat transfer coefficient h, in general, varies along the fin as well as its circumference, and its value at a point is a strong function of the fluid motion at that point.
C. Analytical Formulation 1) Fin with Adiabatic Tip
Fins are not likely to be so long that their temperature approaches the surrounding temperature at the tip. A more realistic situation is for heat transfer from the fin tip to be negligible since the heat transfer from the fin is proportional to its surface area, and the surface area of the fin tip is usually a negligible fraction of the total fin area. The temperature distribution along the length of the fin is given by:
The rate of heat flow from the fin is given by Q fin = ( T w -T a )tanh(ml) √(hPkA cs ).
2) Heat dissipation from a fin losing heat at the tip (convective tip): The boundary conditions are
Heat conducted to the fin at x = l = heat convected from the end to the surroundings. i.e. −kA cs [dt/dx] Thus
Temperature distribution along the length of the fin is given by:
The rate of heat flow from the fin is given by
D. Finite Difference Formulation
Here the fin under analysis is discretized into N equal parts as shown in the figure given below The temperature distribution for adiabatic tip is given by: ISSN: 2348 -8360 www.internationaljournalssrg.org Page 24
1) Adiabatic Tip
a) At i = 1 T i = T w b) At i = 2 to N−1 c) d 2 T i /dx 2 = 0  ( T i+1 -2T i + T i−1 )/( Δx ) 2 = 0  T i = ( T i+1 + T i−1 )/2  Q cond,in = Q cond,out + Q conv  Q cond,in = Q cond,in + (d/dx)Q cond,in + hA(T i −T a )  kA(d 2 T i /dx 2 )Δx = hA(T i −T a )  k(πD 2 /4)(d 2 T i /dx 2 )Δx = h(πD)Δx(T i −Ta)  d 2 T i /dx 2 = (4h/kD)(T i −T a )  ( T i−1 -2T i + T i+1 )/(Δx) 2 = (4h/kD)(T i −T a )  T i = [ T i−1 + T i+1 + {4h(Δx) 2 /kD}T a ]/[ 2 + 4h(Δx) 2 /kD ]. T i = [ (4h/kD)(Δx) 2 T a + 4T i−1 − T i−2 ]/[ 4h(Δx 2 )/kD + 3 ].
2) Convective Tip

III. RESULTS AND DISCUSSIONS
A. Comparison of Numerical and Analytical
Results. Above figures shows the relation between the temperature and the length of the fin for various materials. With increase in the value of the thermal conductivity of the fin material, the temperature at the tip of the fin move closer to the wall temperature, thus the rate of heat transfer increases. For half of the length of the fin for adiabatic tip fin and For remaining half the length, the adiabatic tip fin had higher temperature than the convective tip fin . Higher thermal conductivity materials had more heat transfer rate than the lower thermal conductivity values.
C. Temperature Distribution Profile at Different Thermal Conductivities. Above figures shows the temperature distribution of the fin at different thermal conductivities. For both adiabatic tip and convective tip with increase in the value of the thermal conductivity the slope of the graph decreases and temperature at the tip of the fin increases. At the higher values of thermal conductivity, difference between the slopes of the graphs decreases. So at higher thermal conductivities, heat transfer rates are approximately same when compared at different thermal conductivities. Even though copper has high thermal conductivity than aluminium, Aluminium is used in most of the fin materials because of its less weight, less cost and also approximately same heat transfer rate as copper.
IV. CONCLUSIONS
1) With increase in value of thermal conductivity of fin material, the temperatures on surface on fin move closer to wall temperature of the material to which fin is attached. Thus the rate of heat transfer is more. 2) Root of the fin temperature is at wall surface temperature to which fin is attached. The temperature gradually decreases as we proceed to the tip of the fin.
3) Temperature distribution depends upon the thermal conductivity of the material, higher the value of it lower will be the temperature difference between wall and tip. 4) In all the cases, up to half the length of the fin the temperatures are approximately same for adiabatic tip and convective tip. For the remaining half of the length the temperature for the adiabatic tip will be more than the convective tip. 5) With increase in the thermal conductivity value, the slope of the graph decreases and the heat transfer rate increases. At higher thermal conductivities the difference between the slopes of the graph decreases. So heat transfer rates are approximately same at higher thermal conductivities. 6) Comparing the analytical and numerical results, the numerical results are in good agreement with the analytical results. 
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